Aqueous contaminant removal in the presence of metallic iron is often regarded as a reductive transformation mediated by the Fe 0 surface. However, successful removal of theoretically non-reducible contaminants has been largely reported. This paper presents a rebuttal of the concept of contaminant reductive transformation. It is argued through a careful examination of the evolution of the volume and adsorptive properties of iron and its corrosion products that contaminants are primarily adsorbed and co-precipitated with iron corrosion products.
Introduction
In 1990 Canadian hydrogeologists have rediscovered iron corrosion as metallic iron (Fe  0 ) became a remediation agent for contaminated aquifers, soils and waters. It was fortuitously found that Fe 0 eliminated trichloroethylene from aqueous solutions (1) (2) (3) . Since then intensive efforts have been devoted to remediation with Fe 0 materials. As result Fe 0 is now regarded as a very competent reactive agent for remediation of systems that are contaminated with reducible substances (including chlorinated hydrocarbons, nitrate, nitro aromatics, chromium, uranium) (4) (5) (6) (7) (8) .
The rediscovery of iron corrosion was followed by a seminal work on the mechanism of aqueous contaminant removal in the presence of Fe 0 (e.g. in Fe 0 /H 2 O systems) (9) transformation by Fe 0 is a surface-mediated process. Accordingly, the involved contaminant must contact the Fe 0 surface for electron transfer to take place. Alternatively, the oxide film on Fe 0 must be electronic conductive or the system must contain appropriate electron mediators (so-called "electron shuttles"). Since the work of Weber (10) the know-why of contaminant removal in Fe 0 /H 2 O systems was considered to be achieved and the iron/sand mixture lost his nickname of "magic sand" (2) . However, the acceptance of the concept of reductive transformation was primarily a consensus (4) Moreover, the oxide film formation can be regarded as the process of iron precipitation (31) (32) (33) . Here, iron precipitation occurs in the presence of small amounts of foreign species (including contaminants). These foreign species are necessarily sequestrated within the oxide film as discussed in the next section (34) . In this manner contaminants are primarily removed from the aqueous phase by a non-specific mechanism as they are just sequestrated in the matrix of precipitating iron oxides (33 Given that the iron oxides are of various reactivity toward contaminant removal, the contribution of individual removal mechanisms to decontamination is difficult to access.
However, it is the goal of this paper to demonstrate that, beside adsorption, contaminant sequestration (co-precipitation) is the sole certain removal mechanism. The occurrence and the extent of all other processes can be discussed on a contaminant-specific basis. Therefore adsorption and co-precipitation are the fundamental mechanisms of contaminant removal in Fe 0 /H 2 O system. To illustrate the transformations yielding to contaminant sequestration, the evolution of three iron atoms from the Fe 0 material will be discussed. 3 or FeOOH. The relative variation of the volume of resulted crystalline oxides is represented in Fig. 1 using values from Tab. 2. 
